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IHosicHuTebHAA 3aMICKA
Hanpasaennocts IIporpamMmmbl - ecTecTBeHHOHAYYHasA.
YpoBensb ocBoenust Ilporpammel - 6a3oBbii
AKTYaJIbHOCTb H 0COOCHHOCTH MPOTrPaMMbI

B Hacrosimiee Bpemsi MPOMCXOJUT YCUJICHHE XUMHU3AIUH OOJBIIMHCTBA C(ep JKU3HU UYEIIOBEKa, HO YCHEeXH
OpPraHU4ecKON XMMHUH HCIOJB3YIOTCS 03 O0CO3HAHUS HEOOXOIUMOCTH TPAaMOTHOTO TPUMEHEHHUS BEIIECTB U
MaTepuasoB.

JlonosiHuTeNbHAS oO1Iepa3BuBatoiias nmporpaMma «OpraHudeckas XMMHsL B BOIIpocax M 3ajadax» (naiee —
[Iporpamma) HampaBjieHa Ha pa3BUTHE NPEICTABICHUN O XMMM3ME IPOLECCOB B IMPHUPOJE M TEXHHUKE, Ha
M3yYeHHE KOJIMYECTBEHHOH CTOPOHBI XMMHUYECKHX mporeccoB. OOydeHHe IO Mporpamme CIiocoOCTBYET
(OpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI, HHTEIUIEKTYaJIbHOMY M TBOPYECKOMY Pa3BHUTHIO O0YYaOLIUXCS C
LEeNbI0 Pa3BUTHS TBOpUECKOTo MblluleHus. llporpamma «Opranudeckass XUMHS B BOINpOCAX M 3agadyax»
MpelycMaTpuBaeT COYETaHWE TEOPETUYECKUX 3aHSITUH C WHAUBUAYAJIBHBIM BBIIOJHEHUEM YUEOHBIX
MPaKTUYECKUX pabOT, MOTUBUPYIOIINX 00yYarOIMIMXCs HAa U3yYEHHE XUMUH.

[IporpamMma paccuuTaHa Ha KCIOJIb30BaHHE 000pPYIOBaHUS PEAKTHUBOB «Touek pocTay ecTeCTBEHHOHAYYHOTO
HaIpaBJICHUS.

IMeparornueckas umesecoodpaznocts Ilporpammsi

3HaHUS M TPAKTHUYECKUE YMEHHs, MPUOOpETeHHbIE B X0J€ O0y4eHHUs MO MPOrpaMMe, MOTYT BIIOCIIEJCTBUHI
HCI0JIb30BAThCS 00YyUYaIOIUMUCS IS TPE/ICTABICHHS CBOUX YU€OHBIX JOCTHKEHHUI Ha pallOHHBIX U 00JaCTHBIX
MEpOTIPUATHAX (OJUMIMALaX U KOHKypcaxX COOTBETCTBYIOIIEH HampaBlI€HHOCTH), CIIOCOOCTBOBATH Pa3BUTHIO
MHTEpeca K HAyYHOW JAeATENbHOCTH W IMOATOTOBKMU K IMOCTYIUIEHHIO B BY3bl Ha (DaKyJIbTe€Thl XHMHUYECKOTO,
MEAULUHCKOTO U MHXEHEPHOTO MPOQUIIS.

ean u 3apaun [Iporpammel

Heap IporpaMmmbl: 00y4uTh METOAMKAM XMMHUYECKOTO 3KCIIEPUMEHTA, MPUEMaM U METOJOM pEeLIeHMs 3a/1a4
[0 OpraHUYecKOl XHMMHH, pa3BUBaTh II03HABATEIbHBIE WHTEPECH], WHTEIICKTyalbHblE U TBOPYECKUE
CHOCOOHOCTH O00YYAIOIIMXCS B IPOIECCE U3YUECHUS] OPraHUYECKOW XUMHUH.

3apauyu Ilporpammbi

Ooyuarmue

[ TOTIOJTHUTDH LIKOJIbHBIE 3HAHUS 10 OPraHUYECKOM XUMUM;

[J 00yuuTh puéMaM U METOJIaM U3y4EHUSI CBOMCTB OPraHUYECKUX BELIECTB.

PasBuBalommue
[J pa3BUTH TBOPUYECKOE MBIIIICHHE, HEOOXOAMMOE ISl PEIICHUS 3a/1a4 B paMKaX OPraHMYeCKOro CHHTE3a;
[J pa3BUTHE YMEHMII JIOTUYECKU MBICIIUTh, YCTAHABIUBATH CBS3U C APYTUMU IIPEIMETAMM;

[l chopmupoBaTh yMEHMsI IJIAHUPOBATH 3KCIIEPUMEHT, OIIUCHIBATH PE3YJIbTAThI, JIeJIaTh BHIBO/IBI;
[] pa3BUTh yMEHUE 00paIaThCs ¢ XUMUYECKUMU NMPHOOpamu;

[J cnocoOCTBOBATh (bOpMPIpOBaHI/IIO €CTCCTBCHHOHAYYHOT'O MUPOBO33PCHU.

BocnurareanHbie
[J BOCIIUTaHHE KYJIbTYpPHI IpU 0OpAIeHNUH C BEIIECTBAMU;

0 OopucHTAalUA HA BBI60p U OCBOCHUC MCIUITNHCKUX, NHXKCHCPHBIX HpO(I)CCCHfI.



Bo3pact ob6yuarommxcst nmo Ilporpamme

JlononmHuUTENbHAS O0IIepa3BUBaromas nporpamma «Opranudeckasi XUMHsI B BOIIPOCaxX M 3a/1a4ax) paccyuTaHa
Ha KOHTHHI'EHT 00yJarommxcs ot 15 10 16 ner, He UMEroIMX MPOTHUBOMIOKA3aHHA 110 3/I0POBBIO.

DopMBbI U PeKUM 3aHATHH.

®opMa 3aHATHI — TPYNIIOBAas.

3aHsTHs IpoBOAATCS 1 pa3 B HEENIO NPOJOKUTENBHOCTHIO 2 yac.

I'pynnosas (6ecena 3BpuCTHUECKas, 3alllUTa IPOEKTOB, IPAKTUYECKOE 3aHATUE, JIEKLIN, OJIMMIINA/A, CEMUHAD).

Cpok peanuzamuu IIporpammebl — 1 roa. OOmiee KOJMYECTBO yIEOHBIX YACOB, 3aINIAHUPOBAHHBIX HA BEChH
nepuoJ o0y4ueHus, 68 yacos.

IInanupyemsble pe3yabTaThbl 00y4eHH.
[Tocne 3aBepiienust 00yuenus no IIporpamme obydaromuecs OyayT 3HATH:
ll O6HII/I€ XAMHWYECKHE CBOMCTBA TOMOJOTHYSCKUX PAAOB B 3aBUCUMOCTH OT CTPOCHMA,

[J cnocoObl mojy4deHusi B J1abOpaTOpuu W TMPOMBIIUICHHOCTH, CBOWCTBA M MPUMEHEHHE OCHOBHBIX THIIOB
YTJIEBOJIOPOJIOB, CIHUPTOB, (HEHOJIOB, aIbJACTUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, CIIOXHBIX 3(QHUPOB,
a30TCOJIEPKAIIUX COCAUHEHUI;

[JmpakTU4ecKoe 3HaueHHE HamboJjiee pacHpOCTPAHEHHBIX IMPEICTaBUTENEH KJIaCCOB OPraHMYECKHUX BEIIECTB,
IIUPOKO MCTIOJIh3YEMBIX B TIOBCETHEBHON KHU3HH, UX COCTaB, CBOMCTBA, CIIOCOOBI MPUMEHEHHS;

[J ctocoOsI 6€301acHOTO OOpaIeHus C TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMHU.

[Tocne 3aBepmenus ooydenus no [IporpamMmme oOyuaromuecs OyayT yMeTh:
[] ycTaHaBIMBaTh CTPYKTYPHO-JIOTHUYECKHE CBS3H MEXKYy BCEMH KJIACCAMU OPTaHUYECKUX BEIIECTB;

[J coCTaBNIATh ypaBHEHUS PEaKIMil pa3HbIX TUIIOB;

] mIaHUpOBaTh U OCYIIECTBIIATH CHHTE3 OPraHUUECKOTO BEIIECTBA;
[J u3y4aTh CBOMCTBA OPraHUYECKUX BEUIECTB;

[J cOCTaBJIATH LEMOYKH MPEBPALICHUI;

[J ycTaHaBIMBATh CTPOECHUE OPraHUUYECKUX MOJICKYII,

0 pelaTh Pas3sjIMYHbIC THIILI PACUCTHBIX 3aJ1a4 I10 OpFaHquCKOﬁ XHUMHH.

Conep:xanue IIporpammbl
YyeOHblIi (TeMaTHYECKHMid) IJIAH

No | HaumeHoBaHue pa3iejioB U TeM Bceero B Tom uncie ®opma
4acoB Teopusi | MPaKT | arTecrauuu/
HKa KOHTPOJIs

Tema 1. BBenenne B OpraHu4ecKy0 XuMHIO 7 2 5

1 | Opranuueckas XuUMHS — 3TO yBIeKaTenbHO. | 1 1 BxonHoe
JlonomHUTENbHbIE  IITPUXM K  BaOKHEHIIUM TECTUPOBAHUE
OTKpPBITUSIM. OTH  OpraHMYECKHE  MOJICKYJIbI.
CocTtaB 0/1MH - CBOWCTBA pa3HbIE.

2 | Ilpakmuueckas paboma Ne 1. MonenupoBanue | 1 1 Otuer




MOJIEKYJI OPTraHMYECKUX COCAMHEHUH.

3 | llpakmuueckas  paboma Ne2. Omnpenenenue | 1 Ortuer
3IIEMEHTAPHOTO cocTaBa OpraHNYeCKHUX
COeIMHEHUH (yriiepoia, BOJOPOIA).

4 | B3auMHOE BJIHMSIHHEC aTOMOB B MOJICKYJIC. 1 TECT

5 | Illpakmuuecxas paboma Ne 3. Bzaumuoe Biusiaue | 1 Ortuer
aTOMOB B MOJIEKYJI€.

6 | Illpakmuuecxas paboma Ne 4. Tlonydenne merana | 1 Ortuer
MTUPOJIN30M aleTaTa HaTpHsL.

7 | Ilpaxmuyeckas paboma Ne 5. BzaumonerictBue | 1 OTYET
rekcana ¢ OpoMoM. DKCTpakius OpomMa u Hojaa u3
BOJTHBIX PaCTBOPOB.
Tema 2. Xumusi yrijieBoiopoaoB 12

1 AJIKaHBI, DIMKIOAJKAHBL, AQJKEHBI, aJaKuHbI, | 1 TECT
ankoaueHbl. CTpoeHue U GU3NIECKUE CBOMCTBRA.

2 | Ilpakmuyeckass ~ paboma  Ne6. Hedtp m |1l Ortuer
OKpyxamwmias cpena. IlpupoaHble HCTOYHUKU
YTJI€BOAOPOIOB.

3 | AnkaHbl, UUKIOAJNKaHbl, AaJKEHbl, aJKHUHBI, | 1 TECT
QJIKOJIUECHBI. XuMHYecKue CBOIiCcTBa u
MIPUMEHEHHE.

4 | Ilpakxmuueckass paboma Ne7. OmnpenencHue | 1 Ortuer
TEIUIOTHI CTOPaHUS TOIUIMBA.

5 | Illpaxmuueckaa  paboma Ne 8.  Kpekunr | 1 Ortyer
cMa304HbIX Macen. Kpekunr nedru.

6 | Illpakmuueckaa paboma Ne 9. Jlenonumepuszarus | 1 Ortyer
MOJIUATUIICHA.

7 | Kayuyk. Ucropus otkpeitus. W3ydenue cpoiicts | 1 TECT
PE3UHBI U KaydyKa.

8 | Ilpakmuueckass ~ paboma  Nel(). Kayuyk: | 1 Otyer
MOJIy4eHHUe, CBOMCTRA.

9 | Apensl. Teopus apomatnuHocTH. Kiaccuduxanus | 1 TECT
apOMaTUYECKHUX YIJIEBOJOPO/IOB.
KonneHcupoBaHHBIE YTIIEBOIOPOIBI.

10 | ben3sou. 1 TeCT




11

TI'omonoru Oen3oua.

TCCT

12

Ipaxmuuecxas paboma Ne 11. I3yuenue CBOUCTB
OcH3o/la ¥ TONyona. Pemenwe 3amaHuWii  Ha
LETIOYKHU [TPEBPALLCHUI.

Ortuyer

Tema 3. Kucnoponoconep:xaume
OpraHuvecKne coeTuHeHus

12

6,5

5,5

Cruptsl. [IpenenbHble 0 JHOATOMHBIE CITUPTHI.
Ilpakmuueckass paboma Ne [2. V3ydecHwue
XUMHUYECKUX CBOMCTB 3TAHOJIA.

0,5

0,5

Ortyer

MHoroaToMHbIe CIHPTHL Apomarndeckue
cnuptel.  [lpakmuueckas  paboma Ne 3.
KadecTBeHHBIE peaknWM HA OJTUICHTIUKOIb U
TIIUTEPUH.

0,5

0,5

Ortyer

denonl.

TECT

[IpuMepsl CHHTE30B acIUpHUHA U MapaleraMoJia.
Ilpakmuueckas paboma Ne [4. KauecTBeHHbIE
peakuu Ha (EHOJIBI.

0,5

Ortuyer

Anbaerupl.

Ilpakmuuecxas  paboma  Nel5.  W3ydeHue
XUMUYECKUX  CBOMCTB  (Qopmanpieruma u
OeH3aJIbIernuaa.

0,5

Otuer

KetoHrl. AnieToH.

TECT

[IpenenbHble W apoMaTHYECKHE OJHOOCHOBHBIE
KHUCJIOTHI. JIByXOCHOBHBIE KHUCIOTHI. KapOoHOBBIE
KHUCIIOTHI.

TECT

Ilpakmuueckas  paboma  Nel6.  IlomydeHue
YKCYCHOM KUCIOTHI. M3ydeHue cBOMCTB YKCYCHOM
1 OEH30MHOM KUCIIOTHI.

Ortuer

Cnoxuele a¢upsl. Homenkiatrypa wusomepus,
MOJIy4Y€HHUE U CBOMCTBA CIOKHBIX 3(UpOB. KUpBHL.
Ilpaxmuueckaa paboma Ne 17. Tlonyuenue u
CBOICTBa 3(UPOB YKCYCHOM KHCIOTH. OMBLUICHHE
KHUPOB.

0,5

0.5

Ortuer

10

VYrieBoasl. MoHocaxapu/ibl. I'mroko3a.
Hucaxapunel. Caxapo3a. [lonucaxapusl.

TCCT

11

Ilpakmuueckaa  paboma Nel§.  Boigenenue
KpaxMaja U3 MYKH U ero oOHapyXeHHue.
Pacno3HaBaHue CIMBOYHOTO Maciia U MaprapuHa.
OO6HapyeHHUe TTIOKO3bI B SIT0JaX U TUI0AaX.

Ortuer

12

Ilpakmuueckas  paboma  Nel9.  Ilomyuenue
CBEKJIOBUYHOTO caxapa.

OTYET

Tema 4. OcHOBA KU3HU

2,5

2,5




AMWHBI.

Ipakmuyeckasn paboma Ne 21.

B3anmopeiicTBue aMMuaka M aHWJIMHA C COJISTHOM
KHCTOTON. Peakius anuimHa ¢ GPOMHOM BOJIOM.

0,5

0,5

Ortuyer

AMMHOKHUCIOTHI.

Ipakmuuecxas paboma Ne 22. AMUHOKHUCIIOTHI.
Jloka3aTenbcTBO  HAMW4Msl  (PYHKIIMOHAIBHBIX
TPYIII B pACTBOPAX aMUHOKHUCIIOT.

0,5

0,5

Ortuyer

benku.

Ilpakmuuecxas paboma Ne 23. OOparumas u
HeoOpaTtumas neHatypaius Oenka. PactBopenue u
ocaxxaeHue OenkoB. L[BeTHble peakuuu OEIKOB:
KCAaHTOIIPOTEHHOBAs U OMypETOBAasI.

0,5

0,5

Ortyer

HyknennoBble  kuciotel. buortexHosnorus wu
TE€HHAsi UHKECHEPHUSL.

Ilpakmuueckas paboma Nel5. Vnentudukamms
OPraHNYeCKUX COCTMHEHUH.

Ortyer

Tema 5. Buogornuyecku AKTUBHBIE
OpraHuvyeckKue coeJMHeHUus

3,5

2,5

DepMEHTHI. Ponb bepMeHTOB B
KHU3HEIEATEIbHOCTH  KHMBBIX OpPraHU3MOB U
HAapOJIHOM XO3SICTBE.

Ilpakmuueckas paboma Ne 26. PaznoxeHue
MepoKcHIa BOAOPOJa KaTajaa3zoil ChIporo msica u
CBIPOTO KapToers.

Ilpakmuuecxas ~ paboma Ne  27. CMC,
colepkauux  AH3UMBL.  McmeiTaHue — cpenbl
pactBopa CMC uHAMKATOpHON Oymaroii.

Ortuer

Butamunsl. Hapymienus, CBSI3aHHbIC c
BUTAaMHUHAMU: aBUTAMUHO3bI, TUIIOBUTAMUHO3BI U
TUTIEPBUTAMUHO3BI.

Ipaxmuueckaa paboma Ne 28. KadecTBeHHbIE
peaxkiuu Ha BOJOPACTBOPUMBIC BUTAMUHBI.

0,5

0,5

Ortuer

ITonsaTue (o) ropmoHax Kak TYMOPAJIbHBIX
peryisropax KHU3HCOACATCIIbHOCTHU KHUBBIX
OPraHnu3MoB.

.HeKapCTBa. .HeKapCTBCHHaH XUMMUA: oT
HaTpOXUMHUHU O XHUMHOTCpPAIIUU. HapKOTI/I‘IeCKI/Ie
BCIICCTBA.

Ilpakmuueckas paboma Ne29. 3HAKOMCTBO C
oOpa3uamu IIpenapaToB JIOMaIIHEH,
1a00paTOPHOM U aBTOMOOMIIBHOM anTeuKu.

Ortuer

Tema 6. HcKyccTBeHHbIe W CHHTeTHYeCKHE




MmoJIMMEpPbI

HckyccrBennple  mosmMepsl.  VIcKyccTBeHHBIE
BOJIOKHA. CUHTETHYECKHE MTOJIUMEPBHI.

JOKJIan

[IpeacraBuTen  CHUHTETMYECKHX  IJIACTMACC:
IIOJIUATHIIEH, MOJIUTIPOTIMIICH u
TTOJIMBUHUIIXIJIOPHU/I.

CuHTeTHYecKre BOJIOKHA: JaBCaH, HUTPOH W
KarpoH.

TCCT

Ilpakmuuecxas paboma Ne 3(0. Pacno3znaBanue
TUTACTMACC U BOJIOKOH.

OTYET

Tema 7. Pemienue 3aga4 1o OpraHu4ecKom
XHUMHUH

21

21

3agaum Ha BBIBOJ XUMHUYeCKUX Gopmy.Ja

Haxosxnenue mMoseKkyisipHO (OopMyJibl BEIeCTBa
10 U3BECTHOMY JIEMEHTAPHOMY COCTaBY.

Haxosxnenne mMonekyisipHOW (OpMyIIbl BEIIeCcTBa
M0 MPOAYKTaM CrOpaHus.

Haxosxnenne MonekyisipHOW (OpMyIIbl BEIIeCcTBa
10 M3BECTHOM 00MIeH (opMyre u MacCOBOM o€
OJIHOTO W3 DJIEMEHTOB.

Haxosxnenne MoneKyisipHOW (opMyJibl BEIIeCcTBa
0 €r0 PEaKIMOHHOMN CTIIOCOOHOCTH.

Bbruucienusi 1o yYpaBHeHHUSIM XHMHYECKHX
PeaKuii ¢ yyacTHeM OPraHNYecKHX BellecTB

Beruucnenuss Maccbl  (konmdecTBa, 00bema)
BEIIeCTBA [0 W3BECTHOMY KOJHMYECTBY (Macce,
00bEeMy) OJIHOTO W3 BCTYMUBIIMX B PEAKIUIO MU
MOJTyYHMBIIUXCSI BEIICCTB.

Brruucnenue maccel (00beMa) MPOAYKTa PEAKIIUU
Mo u3BeCTHOM Macce (00beMy) HMCXOAHOTO
BEIIECTBA, COJICPIKAIIETO TIPUMECH.

Brruucinenue maccel (0ObeMa WM KOJHUYECTBA)
MPOJYKTa PEaKlUHu, €CJIM OJHO U3 PEardpyroIInx
BEIICCTB J]aHO B U30BITKE.

Bremaucinesue MaccoBod WM OOBEMHON HOIM
BBIXOJAa IPOAYKTAa PpEAKLUHUH OT TEOPETUYECKU
BO3MOJKHOTO.

Brruucnenne cocraBa cmecu  BemiectB (%)
BCTYIHBIIEH B PEAKITHUIO.

3a4er
(MHIUBUyaTbH
oe pelieHue
3a/1a4)

PacueTsl ¢ HCIIOJIL30BAHMEM I'a30BbIX 3aKOHOB




3akoH ABoragpo U CIEACTBUS U3  HETO.
KonuuecTBo BemiecTBa, MOJISIpHBIN 00beM. 3aKoH
00BeMHBIX oTHOMIEeHUH (mpaBuio I eli-Jlroccaka).

l'azoBeie 3akonbl. YpaBHenue Kiaitnepona -
MenneneeBa. O0beMHast 10J1s ra3a.

BI)I‘-II/ICJIGHI/IG KOJIMYECCTBCHHOI'O COCTaBa I'a30BbIX
cMeceH.

3a4€CT

OKHCINTENBHO -BOCCTAHOBHUTEIbHbIE pe€axkuuu
B opra}mqeucoﬁ XUMHH

OKI/ICJ'II/ITCJ'IB, BOCCTaAaHOBHUTCIIb, MMpONIECChI
OKHCJICHHUS W BOCCTAHOBJICHUA B PCEAKIHUAX C
Y4acTUEM OPraHMYCCKUX BCIICCTB.

CocraBrieHHe  ypaBHEHUW  OKHUCIUTEIBHO -
BOCCTAHOBUTCJIBHBIX peaKHHfI.

CocraBneHne  ypaBHEHUM  OKHUCIHUTEIBHO -
BOCCTAaHOBUTCIIBHBIX peaKHHﬁ.

Pacuernr 0  ypaBHCHUAM  OKHCIIMTCIHBHO -
BOCCTAHOBUTCIBHBIX peaKHHﬁ.

3a4€T

I'eneTnyeckasn CBHA3b MEKAY KJIacCaMH
OpraHn4e€CKMuX BE€IIECTB

Cxembl MpEBpaICHUI OTpakarolnX
TeHETUYECKYIO CBSI3b MEX]Yy YIJIEBOJOpPOJaMU U
KHCIIOPOACOAepKAILIUMU OpraHN4eCcKUMHU
COEIMHEHUSIMU: OTKPBITHIE, 3aKPHITHIE.

Cxembl MpEeBpaICHUI OTpaXkarolnX
TEHETUYECKYIO CBSI3b MEX]y YIJIEBOJOPOJAMU U
KHCIIOPOICOAEpKAIIUMU OpraHN4eCKUMHU
COEIMHEHUSIMHU.

Cxembl MpEeBpaICHUI OTpaXkaroInX
TEHETUYECKYIO CBSI3b MEXK]y YIIIEBOJOpOJaMU U
KHCIIOPOACOACpKAIIUMU OpraHN4eCKUMHU
COEIMHEHUSIMHU.

CocraBiieHHE CXEM npeBpameHI/Iﬁ, OTpaxaromux
TCHCTUYCCKUE CBsA3U MCKAY YIJIEBOAOPOAAMU U
KHUCJI0pOoaACOACpKAIINMHU OpPraHn4cCKuMu
BCIICCTBAMH.

3a4€CT

Beryuciaenus no TEePMOXUMHYECKHUM
YPaBHEHHUAM PeaKIHuu

TepMmoxumuyeckue ypaBHEHUs peaxIuil.
TemnmoBoii a3 ekt peakuu. IHTANBIHA.

Pacuersl TemioBoro addexra peakuuu 1o
JAHHBIM O KOJIMYECTBE OJHOTO U3 y4acCTBYIOILUX B

3a4CT




pCakiun BCUICCTB W KOJIMYCCTBY BBII[GJISIIOH.[GIZCSI
(TOTNIOIAOIIEHNCST) TETIOTHI.

1 | Xumusa u xku3Hb (3a7a4uu U3 NOBCeAHEBHOM | 1 1 3a4er
JKM3HH)
UTOoro 68 26,5 41,5

Conepxxanue y4eOHOro (TeMATHYECKOI0) MJIaHa

Tema 1. BBeneHue B oprann4ieckyio Xumuio (7 4acon).

Oprannyeckas XWMHs - Hayka M YydeOHbIH mnpenmer. VMeHa YYeHBIX, BHECHIMX BKJAJ B pPa3BUTHE
oprannyeckoi XumMuu. OCHOBHBIE MOJI0KEHHSI TEOPUU CTPOCHHSI OPraHUUYECKUX COECTUHEHUM.
[Ipeanoceinku co3mganust Teopuu cTpoeHus. OCHOBHBIE TOJIOKEHUS Teopuu crpoeHus A.M. Bbyrtieposa.
XUMHYECKOE CTPOCHHME U CBOMCTBA opraHuueckux BemiecTB. [lonsaTue o0 nzomepun. CrocoObl 0TOOpaKeHUs
CTpOeHHsI MOJEKYNbI (hopmynbl, Mojenu). 3Hauenue teopun A.M. ByTiepoBa st pa3BUTHS OpraHUYECKON
XUMHHM M XMMHMUYECKHUX NpOorsHo3oB. CTpoeHHe aroma yriepoja. DJIEeKTpOHHOE 00Jlako U opOuTanb, si- U p-
opOutanu. OIEKTPOHHbIE U JIIEKTPOHHO-Tpaduueckre (OpMynbl aroMa yriepoja B OCHOBHOM U
BO30YXKJIEHHOM cOCTOsAHUAX. KoBasleHTHast XuMu4eckasi CBs3b U €€ KilacCu(uKalus 1o cnoco0y nepeKkprIBaHus
opbuTtaneit («curmMa» U «mu» - cBs3u). [lonstue rubpuanzanuu. Pazmuunele TUnbl ruOpuanzanud U dopma
aTOMHBIX OopOHTasnell, B3aMHOE OTTaJIKMBaHUE THOPUIHBIX OpOUTaie u UX pacroJioKeHHE B MPOCTPAHCTBE B
COOTBETCTBUU C MHUHMMYMOM SHEpruu. ['eoMeTpusi MOJEKya BeIIecTB, 00pa30BaHHBIX aTOMaMHU YIJepoja B
Pa3IUYHBIX COCTOSIHUSAX THOPUAN3ALIUY.

XHWMHUYECKOE CTPOCHHUE KaK MOPSAOK COCOUHEHUS M B3aUMHOTO BJIMSHUS aTOMOB B MoJieKynax. CBOMCTBO
aTOMOB YIJiepoJa 00pa30oBhIBATh MPSIMbIE, Pa3BETBICHHbIE U 3aMKHYThIE LIEMH, OPJAMHAPHBIE U KPATHbIE CBSI3U.
I'omomnorusi, n3omepus, (yHKUHOHAIbHBIE TPYNNbl B OPraHUYECKUX COEIWHEHUSX. 3aBHUCHUMOCTb CBOMCTB
BEIIECTB OT XUMHUYECKOTO cTpoeHus. Knaccubukanus opranndeckux coeuHeHuil. OCHOBHbBIE HalpaBICHUS
Pa3BUTHUS TEOPUH XUMUYECKOTO CTPOCHHUS.

Ilpakmuuecxas paboma Ne 1 MoaenupoBaHue MOJIEKYJI OPTaHUYECKUX COCTMHCHUI

Ipakxmuueckaa paboma Ne 2 OnpeneneHue 3JIEMEHTAPHOIO COCTaBa OPraHUYECKUX COeNMHEHUH (yriepona,
BOJIOPO/JIa, a30Ta, TaJOTE€HOB).

Ilpakmuuecxas paboma Ne 3. B3auMHOe BIUsSHAE aTOMOB B MOJICKYJI€.

Ipaxmuueckas paboma Ne4. IlonydeHre MeTaHa TUPOJIM30M alleTaTa HaTPHsL.

Ilpaxmuueckaa paboma Ne 5. B3zaumoneiicTBue rekcasa ¢ OpoMoMm. DKCTpakuus Opoma M HojJa U3 BOJHBIX
pacTBOpPOB.

Tema 2. Xumus yriesonopoaos (12 yaca)

[lonsitTue 06 yrimeBogopomax. OCOOEHHOCTH CTPOECHHSI TMPENeNbHBIX YIIEBOAOPOAOB. AIKaHBI Kak
MPEACTABUTENM MPEACTbHBIX YIIIEBOAOPOA0OB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHa
U JIpyrux ankaHoB. ['omonoruyeckuil psia u u3omepus napapuHoB. HopmanbHOe U pa3BETBICHHOE CTPOSHUE
yraepoaHoi uenu. HomeHknaTypa allkaHOB M alKWJIBHBIX 3amecTuTeneil. dusmyeckue CBONCTBA aIKAHOB.
AJKaHBI B IPUPO/IE.

Peakuuu 8k-tuma: ramorenupoBanue (pabotsl H.H. CemenoBa), murpoBanune mo KonoBanoBy. MexaHusm
peaklMy XJIOPUPOBAHUS AJTKAHOB. Peakiuu neruipupoBaHusi, FOPEHUs], KATATUTUYECKOTO OKUCIICHUSI aJKaHOB.



Kpekunr ankaHoB, pa3iuyHble BBl KPEKWHIa, NMPUMEHEHHE B MPOMBIIUICHHOCTU. [Iuponu3 m xoHBepcus
METaHa, U30MEPU3ALUS ATKAHOB.

DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI ATHIICHA U alTKeHOB. ['oMosornyeckuil psa u oomas
¢dopmyna ankeHoB. VI30Mepus 3STUICHOBBIX YTIIEBOJOPOOB: MEXKIACCOBAsI, YIIIEPOJHOTO CKEJIETa, MOJI0KEHUS
KpaTHOW CBsi3M, reoMerpuueckas. OCOOEHHOCTM HOMEHKIIATYPhl ATHICHOBBIX YIJIEBOJOPOJOB, HAa3BaHUS
BOXHEWINNX paguKaioB. OU3NUECKUE CBOMCTBA AITKEHOB. DIEKTPOPIIIBHBINA XapakTep peaKkiuid, CKIOHHOCTh K
peakuusM IPUCOCIUHECHUS, OKHUCIECHMS, mnonumepusanuu. [IpaBuno MapkoBHMKOBA M €ro 3JEKTPOHHOE
o0ocHOBaHME. Peaknnu raJioreHupoBaHUs, THIPOTATOTCHUPOBAHUS, THAPATAIMH, TUAPUPOBAHUSA. MeXxaHU3M
AE-peakuuii. Ilonstue o peakuusx nojuMepusauuu. ['opeHue ankeHOB. Peakiuym OKHCIEHUS B MSTKHUX W
KECTKUX yclioBUsAX. Peakiusi Barnepa m ee 3HadueHWs Il OOHApYKCHHS HEMPEACTBHBIX YIIICBOJIOPOIOB,
ITOJTY4YEHUS TIIMKOJICH.

OnekTpodUIBHBIM  XapaKTep peakiuid, CKIOHHOCTh K PEAKIUsIM NPHUCOCIUHEHUS, OKHCIICHHS,

nomumepu3anuu. [IpaBuno MapkoBHHKOBa M €ro 3JEKTPOHHOE OO0OCHOBaHWe. Peakiuu rajaoreHUpOBaHWS,
TUIPOTATIONeHUPOBAHUS, TUJpaTauuu, ruapupoBanus. Mexanusm AE-peaknuii. [lonstue o peakumsx
nojmMepu3anun. ['opeHne alkeHoB. Peakiiny OKUCIEHUs B MATKUX M JKECTKHUX yclIoBUsAX. Peakuusa Barnepa u
€€ 3HA4YeHHUs JUIs OOHAPYKEHUs HETIPEAETIbHBIX YIJI€BOIOPOI0B, MOIYYEHHUS IIUKOJIEH.
[Tonatue m xmaccuduKkaus AUCHOBBIX YTJIEBOJIOPOJOB MO B3aUMHOMY DPACIOJIOKEHHIO KPAaTHBIX CBS3EH B
MoJekyse. OCOOEHHOCTH AIEKTPOHHOTO M TIPOCTPAHCTBEHHOTO CTPOCHHS COTIPSKEHHBIX AUEeHOB. [loHsTHE O JI-
ANeKTpOHHOU cucteme. HoMmeHkiaTypa AMEHOBBIX YriaeBoAopoAoB. OCOOEHHOCTH XUMUYECKUX CBONCTB
COTNIPSDKCHHBIX JIMEHOB, KaK CIEJACTBHE MX OJJIGKTPOHHOTO CTpoeHus. Peakmuu 1,4-mpucoennHeHus.
[Momumepuzanust nueHoB. CrocoObl TMOMydeHUs JUEHOBBIX yriaeBoaoponoB: padotel C.B. JleGenera,
JNETUIPUPOBAHUE ATKAHOB.

OCHOBHBIE MOHATUS XWMHMHM BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN HAa MPHUMEPE NPOIYKTOB IMOJIUMEPHU3ALNN
AJIKEHOB, AJKaJWEHOB M MX TaJOr€HIPOU3BOAHBIX. MOHOMEp, MOJHUMEp, PEaKUHs MOJUMEPU3ALNH, CTEIEHb
MOJIMMEPHU3ALMHU, CTPYKTYpPHOE 3BE€HO. THIIBI TMOJIUMEPHBIX LENEW: JIMHEHHbIE, pPA3BETBJICHHBIC, CIIUTHIE.
[lonatne o crepeoperyiapHbIX mnoiaumepax. [lomumepsl TEpMOIIaCTUYHBIE W TEPMOPEAKTHUBHBIE.
[IpencraBnenue o muactmaccax u 3nacroMmepax. [[oauITUIEH BBICOKOTO M HU3KOTO JIaBJIEHHUSI, €M0 CBOWCTBA U
npumenenue. Karanuzaropelr  Lurnepa-Harra. IlosumnponuiieH, ero nOpuMEHEHHE M CBOMCTBA.
lanorencoaepkaimue mnoauMepsl: TedIOH, MOMMBUHWIXIOpHA. Kaydyyku HaTypajabHBIi U CHUHTETUYECKHE.
Cononumeps! (0yTaaueHCTUPOJIBbHBIN Kayuyk). Bynkanuzamus kaydyka, pe3uHa u 500HHUT.

['omonoruueckuii psii ankKMHOB. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE aleTUJIEHA U JPYTUX aJKUHOB.
I'omonornueckuit pan u obmas Gopmyna ankuHoB. HomeHkiaTypa aleTHIeHOBBIX yIiieBo0po10B. M3omepus
MEKKJIaCCOBasl, YTJIEPOIHOIO CKEJIEeTa, NOJIOKEHUSI KPAaTHOM CBA3H.

XUMUYECKHE CBOWCTBA U MpUMEHEHHE adKuHOB. OCOOEHHOCTH peaklMii MPUCOEAWHEHUS MO TPOUHOMI
yraepoa-yraepoaHoit ceszu. Peakuus Kyuepoa. IlpaBmiio MapkOBHMKOBAa HNPUMEHHUTENIBHO K alleTHIICHAM.
[ToaBMW>XHOCTH aTomMa BOJOpoAa (KUCIOTHBIE CBOMCTBA alKMHOB). OKUCIICHHE alKUHOB. Peakius 3emTuHCKOrO.
[IpuMeHeHne aneTuaeHOBBIX YriieBoaopooB. [lonuBuHuMnanerar. I'omosornueckuil paja apeHoB. beH3on kak
MpeJICTaBUTENb apeHoB. Pa3BuTue mpenctaBieHuilt o ctpoeHun OeH3osa. CoBpeMeHHBbIE MpEICTaBICHUS 00
AIIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. OOpazoBaHuE apoMaTHUECKOH Ji-cucteMbl. ['oMonoru
OeH3olla, UX HOMEHKIaTypa, oOmias ¢opmyna. HomeHknarypa st AM3aMEIICHHBIX MPOW3BOJHBIX O€H30Ia:
opmo-, Mema-, 1I0pa-pacrnojoKeHne 3amectureneil. Pusndyeckue CBONCTBA apEHOB.

XuMUYeckue cBoiicTBa apeHoB. [Ipumepsl peakiuii >MeKTpOPUILHOTO 3aMEIIeHHUs: TalloTeHUPOBAHUE,
ankunupoBanue (katanuzatopsl Opunens-Kpadrca), HutpoBanue, cynbpupoBanue. Peakiiuu ruipupoBanus 1
npucoeUHeHusT Xxiopa K OeH30imy. OCOOEHHOCTH XMMHYECKHX CBOWMCTB TOMOJIOTOB OeH3ona. B3anMuoe



BIMSIHME aTOMOB Ha MPHMEPE TOMOJIOTOB apeHOB. OpHEHTalus B PEaKIHAX SJICKTPOPHILHOTO 3aMEIICHUS.
OpuenranTsl I u II pona.

[Tpupoausle ucrounuku yrierogopoaoB. ['a3. Hedts. Kamennsiii yroms. HedTh, ee cocraB u cBOiiCTBa,
MCTIOJIb30BaHME B HAPOJHOM X03stiicTBe. [IpoyKThI ppakiimonHOM neperonku Hedtu. [IpupoaHbIii ¥ MOMyTHBIH
HeTsHOU ras3el. Kokcoxmmuueckoe mpon3BoAcTBo. OxpaHa OKpyxKarolled cpeabl npu HedrenepepaboTke U
TpaHcnopTUpoBKe HedTenpoaykroB. TomnuBo. Temnorta cropanus tomnua. [lommatunen. Kayuyk kak
MIPUPOJHBIN MONMMEp, €ro cTpoeHue, cpoictBa. [Ipumenenue kayuyka. IIpoGiema cuHTe3a kKaydyka U ee
pelIeHue.

Ponb oTeuecTBEHHBIX M1 MUPOBBIX YUEHBIX B U3YUEHUHM XUMHUH YTIIEBOA0POIOB.

Ipakmuyeckas paboma Ne 6. Paznenenue cMeceld myTeM MeperoHKu.

Ipakxmuuecxas paboma Ne 7. Hedp1b 1 oxpykaromias cpeja.

Ilpakmuueckas paboma Ne 8. OnipesieieHne TeIIOTh CrOPaHUs TOTUIHBA.

Ipakxmuueckasa paboma Ne 9. Jlenonumepusanus Noau3TUICHA.

Ilpakmuueckas paboma Ne 10.Kaydyk: mojiyueHue, CBOMCTBa, MPUMEHEHHE.

Apenbl. Teopuss apoMaTH4HOCTH. VcTopus yCTaHOBIEHUS CTPOEHHUSI MOJIEKYJIbl O€H30J1a, pPa3BUTHE
MPEeACTABICHUN 00 apOMaTUYHOCTH LUKIMYecKuX Mosiekyn. Kpurepuu apomaruuynoctu. [IpaBumo Xrokkesns.
Knaccudukanus apoMaTudeckux yrieBoJ0pooB. MOHO - M MOJMIMKINYecKue apeHbl. KoHaeHcupoBaHHbBIE
yIaeBOoA0POIbl. beH3051, ero 3nekTpoHHOe U MPOCTPAaHCTBEHHOE cTpoeHue. CrocoObl MOMyYeHHs] 1 XUMUYECKUE
cBoMicTBa OeH30ja. Peakmuu 3amenieHus W TPUCOCIWHEHHs C ydacThHem Oen3zona. ['omonorum OeH307a, MX
HOMEHK/IaTypa U u3oMepus. CrnocoObl MOJIydeHUST U XMUMHYECKHE CBOWCTBA TOJIyosa, KCHJIOJIOB, KymoJa.
B3aumHoe BiMsIHME aTOMOB B MOJIEKYJaX OpPraHMYECKUX COeAMHEHUHU. [Ipakmuueckas paboma Ne 1.
N3yuenune cBoiicTB OeH30J1a U TOJyoJa. PenieHue 3aanuii Ha 1IENOYKH IPEBPAIICHUMN.

Tema 3. Kucsiopogoconep:kamnue oprannueckune coequnenus (12 gyaca).

Crnuptel. Knaccuduxanus, HomeHk1aTypa U nzomepusi cnuptoB. [IpenenbHble 0HOATOMHBIE CIIUPTHI, HX
CTPOEHHME, IOJIYyYEHHE U CBOWCTBA. METaHOJ M 3TaHOJI, UX MPOMBIIUIEHHOE NMPOU3BOACTBO U INPUMEHEHUE B
oprannyeckoM cuHre3e. lIpenenbHbie MHOroatomusle cnupthl. [loslyueHue, cBoOWcCTBa M IPUMEHEHUE
STUJICHTJIMKOJIS U TJIMLEPUHA.

Apomaruyeckue cnupThbl. DeHnnKapOUHONI U OEH3UIKApOUHOJ, UX MOTy4YeHUE, CBOICTBA U IPUMEHEHHUE.
Ilpakmuueckas paboma Ne [2. I3ydeHre XUMHYECKHX CBOMCTB 3TAHOJIA.

Ipakmuuecxas paboma Ne 13. KadyecTBEHHbBIE PEaKIIUU Ha YTHJICHTJIMKOJb M TIIUIICPUH.

@®enonbl. CTpoeHue, MmoaydyeHue u cBoiictBa (eHosioB. PEHON U KPe30Jbl, UX IMPOMBIIUICHHOE MONydYeHUEe U
IIPUMEHEHHE B CUHTE3€ JIEKApCTB, IOJUMEPOB, Kpacutelsiel. [Ipumepsl CHHTE30B aciMpHUHA U MTapaneTamoJia.
Ipaxmuueckas paboma Ne 14. KauecTBeHHbIE peakliMy Ha ()EHOJIBI.

Anbnerunsl. Knaccudukaiusi, HoMeHKIaTypa U u3oMmepusi anpaerugoB. CTpoeHue, MOJIydeHHUE U CBOMCTBA
MpeeNbHBIX U apOMATUYECKUX allbJAeruoB. GopmanbIeru, alnetaibAerua U OCH3aIbJIeTH]l, UX IMOJIydeHHE,
ocoOble CBOMCTBA U MPUMEHEHUE.

Ipakmuueckas paboma Ne 15. VI3yueHne XMMHUYECKMX CBOWCTB (pOopMasbaerujia U OeH3anpaeruia.

KeroHnbl. HOMEHKIIATypa, U30MEpHsl KETOHOB. CIIOCOOBI MOTYYEHHsI U CBOMCTBA MPEAEIbHBIX U apOMaTHUECKUX
KETOHOB. ALIETOH, €r0 CTPOEHUE, MOJTydeHne, 0coOble CBOWCTBA U IPUMEHEHHUE.

KapOonoBbeie kucnotrel. HoMmeHknaTypa, wu3zomepus, kinaccudukanus KapOOHOBBIX KucinoT. CTpoeHue,
MOJIyUeHUE M CBOWCTBA MpEIENbHBIX M apOMATHYECKUX KapOOHOBBIX KHUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE
KHUCIIOTHI. [I[puMeHeHne KUCIOT B OPraHuyeCKOM CHHTE3E.

Ipaxmuuecxaa paboma Nel6. TlonyueHue yKCycHOW KHCHOTHI. V3ydeHue CBOWCTB YKCYCHOW M OeH30MHOMU
KHCIIOT.



Cnoxwusle 3¢upsl. HomeHnknaTypa u3oMepusi, HOJIy4eHUE U CBOMCTBA CIIOKHBIX 3(GUPOB. Kupsbl.

Ilpakmuyeckas paboma Ne [7. llomydenue u cBoWcCTBa 3(PUPOB YKCYCHOW KHCIOTHL. OMBUICHHE >KHPOB.
VYrneBo/ibl, 3HaUEHUE YIIEBOIOB B KUBOW IPUPOJE U B )KU3HU YEJIOBEKA. [ JIFOKO3a - BEIECTBO C ABOMCTBEHHOMN
GyHKIMEH - albIeruaocimupT. XWMHUYECKHE CBOMCTBA TIIOKO3BI: OKHCJIICHWE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJIEHHE B COpOUT, OpoxkeHUE (MOJOYHOKHCIOE M cnuproBoe). lIpumeHeHHe ritoko3bl Ha OCHOBE
CBONCTB.

Ilpakmuueckas paboma Nel8. Beinenenue Kpaxmalia W3 MyKH M ero oOHapyxkeHue. Pacrmos3naBanume
CIIMBOYHOIO Macia U Maprapuaa. OOHapyXeHHUe IIII0KO3bI B SIF0/1ax U IJI0aX.

Ipaxmuuecxas paboma Ne 19. TlomydeHue CBEKIOBHYHOTO caxapa.

Ipaxmuuecxas paboma Ne 2(). DKCTIEpUMEHTAIBHOE PEIICHHUE 3a]1a4 I10 TEME « Y TIICBOJIBI.

4. OcHoBa xu3uu. (5 yacos).

Awmunsl [Tonstue 06 amunax. [lomydeHne apoMaTHyeckoro aMHHa - aHWJIMHA - U3 HUTPOOEeH30J1a. AHUINH
KaK OpraHM4yecKkoe OCHOBaHME. B3auMmHOe BIHMSHHE aTOMOB B MOJIEKYyJ€ aHWJIMHA: OCJIa0JIeHUE OCHOBHBIX
CBOJCTB U B3auUMO/IeiicTBUE ¢ OpoMHOM BoAoH. [IpuMeHeHe aHUIMHA Ha OCHOBE CBOMCTB.

Ilpakmuueckas paboma Ne 21. B3aumoeiicTBe aMMHaKka U aHUJIMHA C COJITHOW KUCTOTOU. Peakuus anunmHa
¢ OpOMHOI#1 BOJIOH.

AmuHokucnotsl [lonyyeHne aMHHOKHCIOT M3 KapOOHOBBIX KHUCJIOT M THAPOJIU30M OelnKkoB. XHUMHUYECKUE
CBOWMCTBA aMHMHOKHCIOT KaK aM(OTEPHBIX OPraHWYECKUX COCAMHEHWW: B3aUMOJICHCTBHE CO IMIEIOYaMH,
KHCJIOTAMH U JIPYT C APYroM (peakius mojmKoHAeHcanun). [lentunnas cBsA3p U nojaunentusl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Ilpakmuueckas paboma Ne22. AMUHOKUCIOTHL. JloKa3aTeNbCTBO HamW4usl (YHKIIMOHAIBHBIX TPYNI B
pacTBOpax aMMHOKHUCIIOT.

benku. Iomydyenne OENKOB peakivel MOJUKOHICHCAIIMH aMUHOKHUCIIOT. [lepBuyHas, BTOpuuHass ¥ TpeTUYHAs
CTPYKTYphl OelKOB. XHMHUYECKHE CBOWCTBA OENKOB: TOpPEHHE, JAeHATypalus, TUAPOIU3 U LIBETHHIC PEaKIUu.
buoxumuueckue ¢pyHkuu 0eaKkoB. I'eHeTHuecKas CBsI3b MEX/1y KJIacCaMU OPraHUYECKUX COETUHEHUH.
Ilpakmuuecxas paboma Ne23. O6patumas U HeoOpaTumas JeHarypauus Oenka. PacTBopeHHwe M ocakaeHUe
6enkoB. L[BeTHBIEC peakiiy OEIKOB: KCAHTONIPOTEHHOBAsI U OMYpEeTOBas.

HyxnennoBbie kucnotel. CHHTE3 HYKIEMHOBBIX KUCJIOT B KIIETKE M3 HYKIeOTHJ0B. OOHIMIl MiaH CTpOCHHS
nykieotuaa. CpaBHenue ctpoenus u ¢yakumii PHK n JIHK. Ponb HyKIEHMHOBBIX KHUCIOT B XpaHEHUU U
nepeaade HaciueACTBeHHOU nHpopManuu. bruorexHnosorus u reHHas uwxeHnepus. Ilpakmuueckas paboma Ne24.
Ankanoupl U AyOUSbHBIE BEIIECTBA.

IIpaxmuueckas paboma Ne25. nentuduxaiys OpraHn4ecKux CoOeIMHEHUH.

Tema 5. buoJsiornyeckn aKTHBHbIE OPraHuYecKne coefuHeHus (6 yacos).

@®epmenTel. @DepMeHThl Kak OHOJOTUYECKHE KaTalu3aTtopbl OenkoBod mpuponsl. (OcobOeHHOCTH
¢byHKIIOHUpOBaHUS (epMeHTOB. Ponb (hepMEHTOB B KU3HEACSITEILHOCTH YKUBBIX OPraHM3MOB M HApOJHOM
XO34MCTBE.

Ilpakmuueckas paboma Ne 26 Pa3noxxeHue NepoKcHJA BOJOPOJAA KaTaja3od CHIPOrO Msica M ChIPOrO
KapTodes.

Ilpakmuueckas paboma Ne 27. Cunrernueckue morouue cpeactsa (CMC), coaeprkamiye H3UMbL. McnbiTanue
cpensl pactBopa CMC uHANKATOPHOM OymMaroiu.

Buramunsl. [lonstue o BuramuHax. HapyiieHusi, cBsi3aHHbIE ¢ BUTAMUHAMU: aBUTAMUHO3bI, THIIOBUTAMHHO3bI
U runepBuUTaMuHO3bl. Butamun C kak NpencTaBUTENb BOJOPACTBOPUMBIX BUTAMMHOB M BUTAMMH A Kak
IIPEICTABUTEND JKUPOPACTBOPUMBIX BUTAMHUHOB.



Ipakmuueckasn paboma Ne 28. KauecTBeHHbIE peaklMy Ha BOJIOPACTBOPUMBIC BUTAMHHBI.

I'opmonsl. TloHSTHE O TOPMOHAX KaK T'yMOPAIbHBIX PETYIATOPaX >KU3HEAEATEIHHOCTU >KMBBIX OPTaHHU3MOB.
WHCcynuH U agpeHaIvH KakK npeacTaBuTenu ropmMmoHoB. [Ipodunakrtuka caxapHoro nuabera.

JlekapctBa JlekapcTBeHHast XUMHs: OT WaTPOXUMHUH (yenumenvHas, JAeKAPCMEEHHAS — AIXUMUSA) IO
XUMUOTEpanuu. ACUpruH. AHTHOMOTHUKU U TUCOAKTEPUO3.

HapkoTtuueckue BemectBa. Hapkomanus, 6opb0a 1 mpoduIaKTHKa.

Ilpakmuuecxas paboma Ne 29. 3HaKOMCTBO C o0Opa3lamu IpermapaToB JIOMAIHEH, J1a0OpaToOpHOH W
aBTOMOOWIJIBHOM anTeuKu.

Tema 6. UckyccTBeHHbIE H CHHTETHYECKHE NOJUMePHI (34acoB).

UckyccTBenHpie mnosimMepsl. [lonydeHne WMCKYCCTBEHHBIX ITOJMMEPOB KAaK MPOJYKTOB XUMHYECKOU
MOIU(UKAIIUN TIPUPOTHOTO TIOJIUMEPHOTO ChIphsi. VIcKycCcTBEHHBIE BOJIOKHA (AIl€TAaTHBIN IIENK, BHCKO3a), UX
cBOMcTBa U mNpuMeHeHne. CHUHTETHYECKHE TomMephl. [lomydyeHne CHHTETHYECKHX MOJIMMEPOB PEAKIUSIMU
MOJIMMEPH3ALIMU U TIOJMKOHAeHcanu. CTpyKTypa MOJUMEPOB JIMHEHAs!, pa3BETBICHHAS M TPOCTPAHCTBEHHAS.
[IpencraBuTeny CMHTETUYECKUX IJIACTMACC: IMOJUATUIIEH HU3KOTO M BBICOKOTO JABJICHUS, MOJHUMIPONMWICH U
NoMBUHUIIXIIOpH . CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH M KaIlpoH.

Ilpakmuuecxas paboma Ne 3(). Pacio3HaBaHHE TIACTMACC U BOJIOKOH.

Tema 7. Pemienue 3a1a4 no opranndeckoii xumum (23 yaca)
3amaum Ha BBIBOJ XUMH4YeCKUX popmya (4u.)

Pemenust 3amad Ha BBIBOJ XUMHUYECKMX (QOPMYNT OpPraHMYECKUX COEIMHEHUN pa3IUYHbIX KJIACCOB.
AJTOPUTMBI PACYETOB MO XUMHUYECKUM (hopMyiaM: HaXOXKICHHE MAacCOBOM JI0JIM 3JIEMEHTAa B BEIIECTBE.
Pacuétel Ha BbIBegeHHE (OPMYJbl BEIIECTBA IO aOCOJNIOTHOW M OTHOCHUTENBHOM IUIOTHOCTH IIapoB
ra3000pa3HbIX BELIECTB, 110 MPOIYKTaM CTOPaHHsI OPraHUYECKUX BEILECTB.

BbIunc/IeHNs 10 ypaBHEHUSIM XHMHYECKUX PeaKI Uil ¢ yyacTHeM opraHuyeckux Bemiects (5 4)

Pacuér xosmuyecTBa BelecTBa, MAacChl, 00beMa MPOIYKTa PEAKLUU WU MUCXOJHOTO BELIECTBA MO MMEIOIIUMCS
JAHHBIM; pelIeHUe 3aJjay Ha IPUMECH, Ha W30BITOK-HeI0CcTaToK. Pacuersl MaccoBOM JOJIM BBIXOAA MPOIYKTa
peakuuu. OCHOBHBIE 3aKOHBI XUMUU M XMMHUYECKHE (HOPMYIIbl, IPUMEHsEMbIE NIPU pelleHuH 3a1a4. Perienne
3aJja4 Ha CMECH OpraHWYEeCKHUX BELECTB (Ia3000pa3HbIX, )KUAKHX, TBEPABIX).

PacueThl ¢ HCIOJIb30BaHHE FA30BbIX 3aKOHOB (3 1)

OcHoBHBIE ra30BbI€ 3aKOHBL. PenieHue 3a7a4d ¢ UCIOIb30BaHUEM I'a30BbIX 3aKOHOB, OTHOCHTEIBHON IIJIOTHOCTH
ra3oB, 00bEMHOM U MOJIBHOM JI0JIHM BELIECTB B CMECH.

OKHCJINTEIBHO - BOCCTAHOBHTEIbHBIE PeaKIUU B Opranuyeckoii xumuu (4 4.).

Oxucnurens, BOCCTAaHOBUTED, ITPOLIECCHl OKUCIIEHUS U BOCCTAHOBJIEHUS B XMMHMUYECKUX PEAKLUAX C Y4aCTHEM
opranuueckux BeniecTB. CocTaBlIeHUE YPaBHEHHUH OKHMCIMTEJIBHO-BOCCTAHOBUTENBHBIX peakuuidl. PacueTsl no
YPaBHEHUSIM OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI.

IeneTnueckasi cBsI3b MeXKIYy KJIaccaMH opraHmveckux BemiecTB (44.). CocTaBlieHHE U PEIICHUE LEMOYCK
MIPEBPALLEHUH, OTPAKAIOIINX T€HETUYECKYIO CBSI3b MEX/1y KJIACCAMU OPraHMYECKUX BEILECTB.

BbIuHc/IeHNsI 10 TEPMOXHMHYECKUM YPABHEHUsIM peakuuii (2 4.).

Tepmoxumuueckue ypaBHeHHs peakuuil. TermoBoil 3¢dext peakuumu. OHTampnus. Pacdersl 10
TEPMOXUMHUYECKUM YPABHEHUSIM.

XumMusi W Ku3Hb (3agauum  u3 moBceaHeBHO# km3Hm (1 9). 3amaum ¢ TPOM3BOJCTBEHHBIM,
CEJIbCKOXO35ICTBEHHBIM, IKOJIOTHYECKUM COACPKAHUEM.

(I)OpMI)I KOHTPOJIA M1 OHCHOYHbIC MaTEepHUaJIbl



Jlisi MOHUTOPUHTA PE3yIbTATUBHOCTH 00pa30BaTeIbHOIO Mpolecca No nporpamme «OpraHnudeckas XuMus B
BOIIPOCAX U 3aJa4ax» UCIOJIb3YIOTCS CJIEIYIOIINE BUJIbI KOHTPOJIS:
[ mpeaBapUTENbHBIA KOHTPOJIb (IIPOBEPKA 3HAHUH y4alllUXCsl Ha HayaJbHOM 3Tane ocBoeHus lIporpammer) —
BXOJIHOE TECTUPOBAHUE;
[J TeKyIIMi KOHTPOJIb (B TEYEHHE BCETO CPOKA peain3alliy IpOrpaMMbl);
[] WUTOrOBBIM KOHTPOJIb (3aKJIIOUMTENIbHA NpPOBEpPKAa 3HAHUM, YMEHHI, HAaBBIKOB 10 HMTOraM peaju3aluu
[Iporpammsr).

1.CobGecenoBanue 1Mo U3yueHHOU TeMe (TeKyIUi KOHTPOJIb).

2.Temarnyeckoe TECTUPOBAHUE (TEKYILUNA KOHTPOJIb).

3.3aueT o MpoNWIEHHOMY pa3/iesly MporpaMMsbl (IPOMEXYTOUHBIH KOHTPOJIb).

4.0neHKa TOKJIaJ0B 00y4YaOIMIUXCS HA 3aHATHSX.

5.0mneHKa ydacTusi OOYyYaromUXCsi B TPEIMETHBIX OJIMMIHMAIaX M KOHKYpCax, B IIOATOTOBKE M 3alllUTe
MIPOEKTOB.

Ouenka o0pa3oBare/bHBIX pe3yJbTaToB 00y4eHusi no Ilporpamme

OneHka 3HaHWW, YMEHHW W HaBBIKOB, OOyYaIOMMUXCS TO OKOHYAHWUU TIPOXOXKJEHHUS JOTOJHHUTEIBHON
obmepa3BuBaromiel mporpamMMbl «OpraHudeckas XUMUsL B BOTIPOCaX M 3a7adax» MPOBOIUTCS MO CIEAYIOIINM
KPUTEPHSIM:

1. 3HaHUE TEOPETUUYECKUX OCHOB OPTraHUYECKON XUMUHU.

2. 3HaHUE CBOICTB, TUIOB M KJIACCOB OPraHUYECKUX BEIIECTB.

3.MccrnenoBarenbCKie YMEHUS U HABBIKM B TIOJIyUEHUH M U3yYEHUN CBOWCTB OPTAaHUYECKHUX BEILECTB.
4. YMeHue pemath pa3anyHbIe TUIIBI PACYETHBIX 3a7a4 MO OPraHuYeCKON XUMHUH.

Onenka B 0aJ11ax.

1. 3nanue meopemuueckux 0CHO8 OP2AHUYECKOU XUMUU.

1 6aym — MUHUMaNTBHBINA YpoBeHb OOYyUYarOIMIACS IOMHUAT TEOPETHIECCKUI MaTepral (hparMeHTapHO, HE MOXKET
MPUMEHUTH TIOJIYYCHHBIC 3HAaHMs JUIS PEIICHUS pacyeTHBIX 3a7ad, COCTABJICHHUS PSAIOB TPEBpaIleH Ui
OPraHUYECKUX BEIIECTB.

2 Gamna - cpeaHuit ypoBeHb OOy4aromuiicss 0CBOMI TEOPETUUCCKUN MaTepHal, HO MOXKET IOJIb30BaThCS
MOJIyY€HHBIMH 3HAHUSIMH TOJIBKO IIPH MTOMOIIH TTejarora.

3 Oamna - BbICOKMH ypoBeHb OOydYaromuiics TOJTHOCTBIO OCBOUJ TEOPETUUYECKUN MaTepuanl U MOXKET
CaMOCTOSITEJIbHO TPUMEHUTH MOJIyY€HHbIC 3HAHHS JJIsi PEIICHUs PacueTHBIX 3aJad, COCTABJICHUS PSAJOB
MpEBpaICHUH OpraHUYECKUX BEIICCTB.

2. 3nanue CGOﬁCMG, munoe u Kiaccoe opcanuiecKux seuiecmse.

1 Gayn — MUHMMAJIbHBIN YPOBCHBb O6y‘laIOH.[HfIc5[ HUMECT NNOBEPXHOCTHBIC 3HAHU CBOICTB THUIIOB M KJIACCOB
OpraHn4eCKuX BCHICCTB.

2 Oamna - Cpe,Z[HI/Iﬁ YPOBCHB O6yqa10m1/1171c51 3HAET CBOMCTBA THUIIOB M KJIACCOB OpPraHUYCCKUX BCHICCTB, HO HE
BCCT1a MOKET ITPUMCHUTD 3TU 3HAHHUA HA IIPAKTUKE.

3 Gaiia - BBICOKUH YPOBCHB O6yqafonmﬁc;1 3HAET CBOMCTBA TUIIOB M KJIaCCOB OpPraHn4YCCKUX BCIICCTB, MOKCT
BCCTrJ1a MPUMCHUTD OTU 3HAHUS HA IIPAKTUKE.



3. Hccneoosamenvckue ymenus u HA8bIKU 6 NOJIYYEHUN U U3YUEHUU CEOICE OPZAHUYECKUX 6EU4ECING.

1 Gann — MUHUMaNbHBIA ypoBeHb OOydaronuiicst o0nagaeT nepBUYHBIMUA YMEHUSMHU U HAaBBIKAMHU B M3Y4YE€HUHU
CBOMCTB OPraHMYECKUX BEIIECTB.

2 Oamra - cpemuii ypoBenb OOyuaromuiicss oOjazaeT yMEHUSMH W HaBBIKAMH B HW3YYEHUU CBOKCTB
OpPraHUYeCKUX BEUIECTB, MOXKET CAMOCTOSTEIILHO BHITIOJIHUTH IPOCTON CHHTES.

3 Oamra - BbicOKMH ypoBeHb OOydwarommiics o0jamaeT yMEHUSIMH M HaBBIKAMH B H3YYEHHH CBOMCTB
OpPraHUYeCKUX BEIIECTB, MOXKET CAMOCTOSTEIILHO TUIAHUPOBATH CHUHTE3HI.

4. Ymenue pewwamso pasnuunvie munsvt pacuemusvix 3a0a4 RO OP2AHUYECKOU XUMUL.

1 Gannm — MUHMManbHBIH ypoBeHb OOydJarOIIUICS JOMYCKaeT CYIIECTBEHHbIE OMIMOKA B JIOTHYECKOM
paccyXA€HUU U PELICHUU 3a/1a4H.

2 Oamra - cpenHuil ypoBeHb OOyuyarouiuiicss B JIOTMUECKOM DACCYKICHHUM M PEUICHUM HE JOIyCKaeT
CYIIECTBEHHBIX OLIMOOK, HO 3a/ada pelleHa HEepalMOHAIbHBIM CIOCOOOM WM JOMYIIEHO He 0ojee IByX
HECYIIIECTBEHHBIX OIIMOOK.

3 Gamna - BeICOKUHM ypoBeHb OOy4aromuiicsi B JOrMUE€CKOM pacCy/JI€HUU U PEIIeHUU HE JOIMYCKAaeT OLINOOK,
3aJaya pelleHa paluoOHaIbHBIM CIIOCOOOM.

OPTAHM3AIIMOHHO-IIEJAT'OI'MYECKHUE YCJOBUA
PEAJIM3ALIMU TPOTI'PAMMBI

Y4edHo-MeToanueckoe odecneuenue IIporpammel.

Metonuka oOyuenus no IIporpamme «Oprannyeckas XUMUsl B BOIIPOCAX U 3a/1a4ax» COCTOUT U3 COYETAHUS
CJIOBECHOT'O M3JIOKEHHUSI TEOPETUYECKOI0 MaTepuaia ¢ HarjasaIHbIM [T0Ka30M WJLIIOCTPUPYIOLIET0 Marepuaia u
MIPUEMOB PEIICHUS MTPAKTUUYECKUX U PacueTHBIX 331a4. OOyuaromuecs 3aKperisioT MOoTydeHHbIe 3HAaHUS TyTeM
CaMOCTOSITEIILHOTO PELICHHUS 33a4, BHIIIOJIHEHUS IPAKTUUECKUX padboT. i pa3BUTHS TBOPUYECKOTO MBIIILIICHUS
M HaBBIKOB AaHAJUTUYECKON JEATEIBHOCTH NPOBOIATCA TEMAaTHYECKUE IJUCKYCCHHM, MO3TOBBIE IITYPMBI,
WHTEJUIEKTYAJIbHBIE UTPBL.
®opMbl 3aHATHI
[ mexkmust [ cemuHap  [] mpakTudeckas padora [] camocrositenbHas pabota [ 3ammTa MpoeKTOB

MaTepuajibHO - TEXHHYECKOe oOecriedeHune

OpraHu3anoOHHbBIC YCIOBHSI, IMO3BOJISAIONINE PEAU30BaTh COJCPKAHUE JOTIOJHUTEILHOW 00pa30BaTEIbHOM
nporpaMmbl «OpraHuueckas XUMHUSL B BOIPOCAX W 3aJladyax» MPEeAroaraloT UCHOJIb30BaHUE 000pYIOBaHUS
«To4YKHM poCTa» M HATUYHE:

- yueOHOTro KabuHeTa, 000pyIOBAaHHOTO JOCKOM;

- XUMHYECKOM JIabopaTopuu, 000pyI0BAaHHOM BBITSKHBIMU IIKahaMu;

- XUMUYECKOM MOCYAbI OOIIETO U CIEIUAIBHOTO Ha3HAUCHUS;

- HarpeBaTeIbHBIX U U3MEPUTENBHBIX MPUOOPOB; - 000PYAOBaHUS IJIS JEMOHCTPAIMH PA3IUYHBIX (PU3HUECKUX
Y XUMHYECKUX MPOIIECCOB;

- KOMITbIOTEPA C MYJIbTUMETUIHHBIM 000PYI0BaHUEM.

Junaktuueckoe oOecrneueHue NpeanojaraeT HalWyhue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUN, TEMAaTUYECKUX
TECTOB IO KaXIOMY pa3liely U TeMe, WHCTPYKIHHA Ui BBITIOJIHEHUS MPAKTUYECKUX pPabOT, TaOIUIIbI
xumuueckux snemeHToB [[.1. MenaeneeBa, Tabiauilbl pacTBOPHUMOCTH OCHOBAHUM, KHCIIOT, COJIEH.



TeMbl IPOEKTHBIX padoT

1. CnupTsel: BO3/IEHCTBUE HA OPraHU3M YEJIOBEKA U IPUMEHEHUE B MEIULIMHE.
2. ®eHOJ ¥ €ro rOMOJIOTH: IEHCTBUE HA OPraHU3M Y€JI0BEKa, IPUMEHEHHE.
3.Anbaeruabl ¥ KETOHBI: IEHCTBUE HA OPraHU3M YEJI0BEKA U IPUMEHEHUE B METUIIMHE.
4. [lpumeHeHHne B MeTUIIMHE KapOOHOBBIX KHCIIOT M UX COJICH.

5. Oprannyeckue BeIeCTBa — TOKCUKAHTBI U aJNIEPreHbl B OKpYXKarollel cpese.
6. Oprannveckue BeIeCTBa — MyTareHbl U BEIIECTBA-KAHIICPOTCHBI.

7. OpraHn4eckue BEIeCTBa — CPEACTBA TUTUEHBI U KOCMETHUKH.

8. Opranuveckre BEmIeCTBa — MUIICBBIC JOOABKH.

9. buonoru4ecky aKTHBHBIE OPTaHUYECKHE BEIIECTBA: (PePMEHTEI.

10. ApoMaTu3aToOpbl HA OCHOBE CJIOKHBIX 3(PHUPOB.

11. bens(a)nupeH - XUMUKO-3KOJIOTHYecKasi MpodaemMa COBPEMEHHOCTH.

12. 3 gyero cocrout oaexaa. Boiokua.

13. UckyccTBEHHBIE KUPBI - YTPO3a 3/I0POBBIO.

14. Kodenn u ero BIusHUE HA 3I0pPOBBE JIFOJIEH.

15. MBI )xMBEM B MUpE TIOJIMMEPOB.

16. Mbu10: BUepa, ceroans, 3aBTpa.

192. He1b 1 HEDTEPOLYKTHI.

17. Opranndeckue bl U MPOTUBOSANSL.

18. Uto Takoe HEPTH U KaK OHa MOSBHUIIACH Ha 3emiie?

19. Yto Takoe caxap u OTKyJia OH OepeTcs.

20. lenk HaTYpaabHBIA U UCKYCCTBEHHBIN.

21. Dxonoruveckasi 6€30MacHOCTh B OBITY.

22.Mcnonk3oBaHue HEPTEIPOTYKTOB.

23. [Tonumepsl — COBPEMEHHBIE KOHCTPYKIIMOHHBIE MAaTEPHUAIIBI.

24 .VIMeHHbBIE pEaKIIUX B OPraHUYECKON XUMHUH.

25. benkoBas OCHOBAa UMMYHHUTETA.

Kanposoe ob6ecnieuenue Ilporpammsi

[Iporpamma «Opranudeckas XUMHUSI B BOIPOCax W 3aJlayax» peain3yeTcsl MeAaroroM JIONOJHUTEIHLHOTO
oOpa3oBaHus, UMEOUIUM MpodeccuoHarbHOe 00pa3oBaHHE B OOJACTH, COOTBETCTBYIOILIEH HAINpPaBICHHOCTH
MPOrpaMMebl, U 1a00PaHT, 00ECIIEUNBAIONINN €€ MPAKTUIECKYIO YacTh.

CIIMCOK JIMTEPATYPbI
OcHoBHas JinTeparypa:
1. benaBun WN.IO. «Pemenue 3amau no xumum». YdeOHoe mocobue aisi mocTynaromux B By3el, M., OOO
«Mucrepuxc-M», 2006.

2. boukoB A.C. IInanupoBanue oprannyeckoro cuaresa. - M. Hayka, 1995.

3. Bpyonesckuit AWM. «1000 3amau mo XMMHM C LEMOYKAMH MPEBpAILEHUH U KOHTPOJIBHBIMU TECTAaMH JUIS
IIKOJIBHUKOB U abutypuentony, MH., UYII «13xn-Bo KOuumnpeccy, 2006.

4. I'abpuensn O.C. Oprannueckast XUMHsI B TECTax, 3ajayax, ynpaxHeHnusx. - M.: lpoda, 2003.
5. I'muuaka H.JL. 3agaun u ynpaxHeHus no oOmel xumun: Yue6. mocodue /st By30B. - JI.: Xumust, 1985.

6. 'muaka H.JI. O6mas xumust: Y4eb. nocobue s By30B. - JI.: Xumus, 1985.



7. Ky3pmenko H.E., Epemun B.B., Ilonikos B.A Xumusi: 1 NIKOJIBHUKOB CTapIIMX KJIACCOB U MOCTYHAIOIINX B
BY3bI: Yueb. mocobue. - M.: [Ipocda, 1995.

8. [lerpoB A.A. Opranunueckas xumus. - CI16. Usan ®enopos, 2002.

9. IlyzakoB C.A. Ilocobue nmo xumuM AJs MOCTYHNAOLIMX B By3bl. Bompocsl, ynpaxkHeHus, 3anaun. OOpasisl
9K3aMEHAIMOHHBIX OMIETOB: YueOHoe mocooue. - M.: Bricias mikoma, 2004.

JlonoJIHNTeIbHAS JIUTEpaTypa:
1. I'pocce 3. Xumus muist mobo3HarenbHbIX. - M.: [Ipocsemienue, 1985.

2. Copokus B.B., 3aropckuii B.B., CButanbko U.B. 3agaun xumuueckux onumnuan. -M.: U3a-so MI'Y, 2000.

3. DHIUKIONE U I AeTer, ToM ‘Xumus'. - M.: Asanra mroc, 2003.

HNuTepHeT-pecypcebl:

1. Meroandeckoe mpocTpaHcTBO ['0poACKOTO METOTMYECKOTO [IEHTpa

[DnexTponHsbIit pecypc], - Pexxum pocryma: http://mosmetod.ru/centr/proekty/urok-v-moskve.html, cBoGoaHBI.
(ara obpamenus: 27.08.2018 r.)

2. «DOnemenTtsl». Hayka: [TonmynsipHblit caiiT o pyHaameHTanbHOM Hayke. HOBOCTH Hayku, HaydYHO-TIOMYJISIPHbBIE
CTaThH, JIGKIIWH, 3a/Ia4M, TUIAKATHI, BUJEO, OTBETHl HA IETCKHE BOIMPOCHI [DIEKTPOHHBIH pecypc], - Pexum
noctyna: http://elementy.ru/,



		2023-09-01T14:50:26+0400
	Лопаткина Людмила Викторовна




